Drug design and testing: profiling of antiproliferative agents for cancer therapy using a cell-based methyl-[3H]-thymidine incorporation assay.
Drug design is an iterative process requiring cycles of compound synthesis and testing, with each successive synthesis phase yielding molecules predicted to have improved characteristics over the previous set of compounds. In the field of cancer drug discovery, a key early-stage element of the drug design and testing process usually involves the screening of compounds in cell-based in vitro assays. One of the most frequent parameters assessed in cancer drug discovery is the impact of a given molecule on the proliferation of a cancer cell. The methyl-[3H]-thymidine incorporation assay is a widely used, gold standard, method for measuring inhibition of cell proliferation and has been used successfully to screen and optimize potential new cancer drugs. The assay is based on measuring incorporation of methyl-[3H]-thymidine (the radiolabeled form of the DNA precursor thymidine) into the DNA of dividing cancer cells. The screen is used to generate concentration effect relationships for test compounds and for the derivation of IC50 values. IC50 value is defined as the concentration of a test compound required to achieve half maximal inhibition of methyl-[3H]-thymidine incorporation, a parameter that is indicative of antiproliferative potency. IC50 values derived from cell-based assays help drive the medicinal chemistry efforts toward improved drug design, and it is, therefore, critical that the screen provides consistent, robust data over the lifetime of the project - a requirement that necessitates good-quality cell culture practices. The methyl-[3H]-thymidine incorporation assay has been adapted to high-throughput format to facilitate screening of large numbers of compounds. The detailed description of this method, exemplified using the COLO-205 colorectal cancer cell line in a 96-well format, should give the reader a thorough account of how to conduct proliferation assays, as well as some notes and tips on how to ensure success and avoid potential pitfalls.